PATENT ABSTRACTS OF JAPAN 



!51 )Int.CI. 



(1 DPublication number : 2003-101762 
(43)Date of publication of application : 04.04.2003 



H04N 1/387 
G06T 1/00 
G09C 5/00 



(21 Application number : 2002-177086 
(22)Date of filing : 1 8.06.2002 



(71 Applicant : OKI ELECTRIC IND CO LTD 
(72)Inventor : SUZAKI MASAHIKO 



(30)Priority 

Priority number : 2001 21 7758 Priority date : 1 8.07.2001 



Priority country : JP 



37-^1. IB 



it 



(54) WATERMARK INFORMATION FILLING APPARATUS AND WATERMARK INFORMATION DETECTING 
APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a watermark information filling 
apparatus and a watermark information detecting apparatus which can 
take out confidential information precisely. 

SOLUTION: In a watermark information filling apparatus, a plurality of 
dot patterns formed by changing directions/wavelengths of waves are 
prepared, one symbol is given to one dot pattern, and confidential 
information is given by combining and arranging the dot patterns. In a 
watermark information detecting apparatus, there are provided as many 
two-dimensional wavelet filters, having the same directions and 
wavelengths of the dot patterns, as the number of dot patterns. 
Convolutions between arbitrary regions in a partially transmitted image 
and a plurality of the two-dimensional wavelet filters are calculated and 
it is decided that the region is filled with the dot pattern corresponding 
to the wavelet filter by which the maximum convolution is given. 
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(bbbbobh] 

flSMffit, aa>LHB£ffrrfSBfrLIiB^fi& 

at. aEx»H«tttEa*»LH«*a*i#to*Ta 
fri, a o xaaafcteB-r saa> la o aa^dsa t , 
*ba. ttEB*ua*i£. aaaa©F? F/t*-> 
«WM£b<BB^n. *©«i'©^35t<t'b-aaoF 
•> h/T»->aaaoaa«B'raffaa«t4A6n« 
■ ct**atr4. a*»u«a««>a*Bfi. io 

IBBB2] Fyh®EBCJ:?TB0>&m&&/X 
ttB*fc*fl:*tffcFy Frt*->saBBBU 1T3 
©WE F Y-rt9->\iZjelLT 1 ^©v^-tf Jl'fc^x, 
BEF-y hA^->S:te*^t)ii-TEB-rsci:lw± 
9, BE««1t«*«4A6n*Ct«r»Bfr*. it* 

is i £E*oafrLBBaa&*&B. 
[H*3a3] we->>#;u«, mEaaaao-a« 

tz>>>tf)l-tfrz>l£Z>Ct&ftWLtti>. B*B2K:E 

«©&*>> b«sa*>i*-SB. 20 

[BBB4] Fy h©E^Jlc£?T&©*(S]Rtf/X 
ttfi*SB<fc3li-&Fy F/t*->«aBBSU 
©MEHy F/t*->©Efi©ffl*£fc>tfl;:.*fLTl-3 
©->>#Jl/£4;l, BEFy F/^->©EB©&*£ 
fc#£B*£:b1t-TEfi-f BEBBBS 

mensut^atts, b*3Shceb©sa^ 

ibjrbsi sac. aEa*»bAox«H«6Bt 
wa-rftttja^/vrxta*.. BBaaBBtt, beu 
Ar/w*Ji«ffla-r*tt±©ffi«©BHrtfcBoigui 30 

4 ©i»rn*»cE«©a*»b«aa»ii*BB. 

[f*#JS6) BEBfrUAQXBBB&Kl:: 
ffi^TSffiftx/N'-TX BEBBBBtt, BEffl 

*f i ; , «-fX)j«u*r«tt±©-a*fctt±fflic»oau 
sa&*ns;ifc£ttafrs. aaai, 2. 
tt4o^rn*»fcE«oa*»t«««*a*BB. 
[b*B7] a*»uBaataafifc*«r»T. m®w& 
t«»aa©Fy h/^->*ta*atftfca*»uaa 

fctfBfc^feSftTffBSftfcBfrUAOXBBa* 40 
6. BES*>Lli&£&ffiTSgfrL&ffl8l5£{i;L. IS 

Ea^uamatt. a*>uaatHi;a»aa©H-> f 
/^->taar*7^*^*a*.'. aeafrUAD* 

tBBtaia-r*^t*aair*. B^uaaaua 
a. 

[BBB8] *6C, ttCW«£ttfcB*»LAOXB 

BB*B*B*Aa7*/Vf:*fca*.. BEB*>Laaa 

Vy^^SfTSdtK.kO. BE§A>LBf& 50 
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z&aitzz tz&mt-tz. a*a 7 cEBoa*»i/ 
bbbubb. 

IBBB9J BBB*l/BBti. KyhOlWfcJ:? 
TBaafflatf/XttfiBfcBfcStffcFv FA*-> 

©->>#;PS#A, BEFy F/^->*a*-&t>tfT 

EBT^cttcio. a«aa#4*.sttfc%>©-e& 

0, *E7<fHtt. BEHyhA^-^tBUBO* 
IftJtBfitB'S. BEKvh/t3'->fcHB©:iifc5c* 
x-^Uy h7^J^4>6a4Ci*Bat-r*. BB 
a 7 £fcte8 tcEB©B^tBttafflBB. 
[BBB10] BES^LAOSB+WttBCBBi: 

aEBaw-^Tc^x-^i/y h7<o\>*t<D3>#V 

BE-^jc^x-yu-y h7-<;^ CrfcffTrsBEFy 

vn*- >*BEa«fca »a * nx v» « t aar* c 

t*aatr«. B*a9tEaoa*»uaaainB 
■ 

[BBB11J BEa*»UA0BB+oaBoa«i: 
ffiB©BEn*7C7x-7*U-y h7-c;i-^<i:©n>#ij 

a—>a >*»-BOHB«aAfca*. 'BEB«»cttB 
-^TC^x-^U-y F7-f ;U*l;:**(£;-T*BEFy Yrt 

9- ©a^n-ci^a t^jBfrf * c t fc&atr 
■ *. B*a9CEa©B36»baaaiaBB. 
[BBai2] BEaaaatt. bea*t/w^ic 
A*sn*tt±©ffiB©BHrtsfctt±Bcaoaix« 

©asnx*50, BBBfrLAOlIB'f'Kfc^THDflF 
*tt'y M;:»£T3aBK:*ttST'<T©«^atH7>r 
;U^t©a>#iJi--> 3 >£BEBB©-&5c9x- 
7>y !«7-<;^crtfca«6a*B©tt»3iitlHlBtl^ 

uarwuoau ^©ira^fii^gfcA^^mE-^Tc^x 

-7>y F7w;i^K:*fl£;T£BEFy h/^->A<S 

*a*nT^*t>©t«BT*ct*aad:-r*, a* 
B9 cEBoa^uaaauBB. 

\t, ji#-)V7j frfz&zct&ft&tTz. b#b 
9, io. i isfctti 2©v»rn*»cEB©a*»bB 
aatagfi. 

[BBB14] BEBfiaaoFy 
«fc5ft«©a*A*->TEBt-sa>*BaT-5/ , <*- 

>aBB6S6taiLfci:ii&aatrs. bbbi. 
2 3 ©^-f n*wcEB©s*^aaa©a*a 

B. 

maai5] wE/^-^aatt. bef* f/x 

^->©B*a*/t3'->*2a±BHUTBEFy F 
/^->©BEB£frK BEXBBa&BEBfrl'B 
Bi*Bfc^*Tt>BU«»^IB«tBEFy F/^-> 
©& (*»Fy hH*->m BEH©^ 

a©s*» ua®ffi©ii*^«. 
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[§8#Jgl6] flE/X*- ttEfiE«* 
•;/ h/^->©lWE*»Hy M*->R©$Mftt*Ui 

«e>a*/^->«cHT4lfffitt, WES** 1/ A 0 

[R$€i8] we/**- ufc»E* 

^sstts. «*ai 7CE«oa*»b«asi»ii*.« 
s. 

[»*«19] ttE/^->**«tt. ifflEXSiia 

^->^^KTsc:t^^ati-s. it*ai4. i 

5, 16, 1 7*fcttl 8o^rn*»K:E*oa*>u* 

[1*12 1] WE/t^-i'flfcatt. mEXMft 
»c*tT*W£R*»S0tt*. KEF? h**->ft* 

(DESSrffb-f. WEHy W^->©EB£fTfr&H 
*HMa*K:HT*««tt:. ttEa*>l/AOX«B«t^ 

2 0 lwEtt©S*»U«a««)ii*Sfi. 

[0 0 0 1] 

fc«**«ADX»fr&«e*«**ta-r*tttSK:HT 

3fc©T£>£>. 
[0 0 0 2] 

[ft*©8ffi] ■mif-^ftSCai;- • flfitt 
jt©fc»0«**««««*A©SCttA;tfcv»»T*« 

^T**«#±TfTbn*;:£*»ai:i/T*o. aa> 
a*«c s Mt o T»a&v»»*T*>^«* ica <r =j 
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[00033 B«*i:bT«fcit<ffla3ft«a*©=. 

«OX#C»r*«««»ii*3&tttl/T»i. BIT©* 
[0 0 0 4] [1] 1$H2 0 0 1 - 7 8 0 0 6 raH2 

tt«CDX*Jd6Htr«/h«»t^< -3*»0^n y £ left 

fjb, j E-ne>$2o©^-y (?>-7i. 401/-:/ 
2) (yji/-y©wi3oa±Tt>An) . a 

Sa^b^-?^ ©«•:/□?* *©*«**£*&-*-. 
®^0©«-&ttig©SSff*fTP. 7'Dyi;Wftl 
tt. ^aa©®****?©**; ^D-y^SrSitti 

[0005] [2] #W 2001-53954 rflt$B* 

aaa»&*as. flM»K*UL*tta««B»ii»j 

20 ?.!t#aS <i:UT^*, 2 5H±03»BTOWtt«>* 

/haa©$HH/t * - > \z J; 0 v >#;i/£*to'-r t> © <h T 

^ne.©^/hgi^©/^->©iifl^t»-B-$^u, :n 
6©i^fot£2-3©^-r^i:»su, ^*venc-> 
>#;i/£#*.-5. a»iityaa^ "o" t*ot, zn 

**bTfcai-aasnfc*?©aaa©a-&fcii7t* 
"i" T$>ofe«-&, 6o©^am©e>-6^-fn 

30 [0 0 0 6] [3] it#ffi¥9 - 1 7 9 4 9 4 r^Wffi 
E»#i£j 

400dpi 6t±©yu>^TW*J*n5c:i*««-r 
©&a ( h v vw) »cj:o«a©aa*if5. 

[0 0 0 7] [ 4 ] 10-200743 rxsflfl 

ISIj 

oaasssa-fs. 

40 [0 0 0 8] 

ywwaauistraaa] i/a»b&a*&. ±e& 

»»* [1] . [2] Ttt, XSSawX^SrfflfifcT* 

m [3] , [4] icfc^Tt). aiMsictt. ***** 

©A*fflf§!&>e>ffi*at>fcAA®&© 1 ®&#&©a& 

aamffla^attt-sfc*. «a©aft*Biwa-$»a 
*aoaca**»wa*n&«ftft£K:tta«aui«* 

50 [0 0 0 9] Z\<D£o\z, ±E&fc)8fi5 [1] ~ [4] 
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rut. epm2Wt3:*zz* j ri'iiEo>xt>mwuz£? 

EHB«tf©H«^*»SHT, A*BRt::£ 
»««a*ft*fca. £*l::»ea«*»Da.1-;:£**H 

[ooio] *89ji;t. 8E*oa*»mi««»a*/tt 

Bits*. a ttfca*uiira«»&**«. io 

a^wtaaajaBfcaft-rsctTi&a. 

[0 0 11] 

a-raxaaaaaai. a*»bH«*ffdErsa*>u 

Hft^^SKt, aEX*aafcBEa*lxBa£aa& 

rt»t*0IA.TV>*. 20 
[0 0 12] *LT. MGa^UBtkB, *t&«S© F 
y h/t^->3jt«MiEb<EB*n. t 

t>-aa©Hy h/^->ttas©«**a-JiMMMi 
a<#A enact 6»atUT^«. 

[0 0 13] $fc, Fy h®E?"JlwioTifi<D*[SjRr; 

1 o©aE F y F /^->l;«LT l <Z> •>>#)]/ 
A, flJEFy h/^^->*a*^t>-&TE«-r*c:iC 
J:0. flG$£a&#4A£na«fc5t::#Sfi£LT ; feJ; 
I,.. 30 
[0 0 14] flE-»#;Hi. ttE«««B©-»€a 

T*as*ft-»#;i't. aE«*«at»i«Hff©«3aa: 

[0 0 15] £5^2, Fy h<DE,mz£.oT&L<Dj5ft 
Rtf/XteiSg^tS-frfeFy F/t*->*«&ffiS 
U F/t*->©EB©a*£:b-tt-t::» 
LT1^C-»#M4A, fflEFy F/^->©Efi 
©a*£frtf£a#£fcitTKH-fa;:<i:l;:«fcD. ME 

6tt« J: 3 tcra C t t>a«T*«. 

[0 0 16] ifEa*»UADX»Ba*«ttt 40 

SIC a0Sl,*«M&tf.fc3lcLTt>J:t». 
[0 0 17] ±ESHS£«ftTafc©. *fZW<0'£2V> 

«.*»=j:ntf. a*b««aai«a*»aft*n*. *«■ 
noa^biMiauttaa. xaaatasaaoFy 
f * - >#«©>* $*ifcaa*u®» t #i*a£ t> s n 
xfeas nta** la o^asa*^. MEa*»ba« 
sraairsa^baaisssffiATua. 
[ooi8] ^lt, aEaj^Lamaw:. a*»LBa so 
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a*. 8tiEaA>bAox*aac»u. •7y?>^*ff 
pctic^o, aEa*>tHa*am-r*cttaa4: 

[0019] sec, ffi»CEP»ISnta*»UA0X«B 

ataJWRSAa^/wxta*. mEa^uatua 
»*. aEA*7*/wxr«*a-3fca*»UAos:»Ha 

[0 0 2 0] ttEa^Uaa'tt. FyF©E*Jfc 
<koTifc©;5fa&tf/Xte&:g£g{fc£^fcFy h/1f> 
->*a&ffl«L-, 10©WEFy h/Xjr->C»bT 
100y>#M#x., WE F y F/X 

■sxEs-racticio. aaaa*J4Ae.nfct>©T 

feD. Wl&yj ffiEFy F/t^-^iHLift© 

*intaft*»-a. afiFv F/^->tBao-*5E 

[0021] a**.***, aEafri/Aoaa+oft*. 
©aataEaaw-^Tc^x-^uy h7w;i/^-4:© 

#|J x—>3 >*<g*£ftai3G-;*;7c9x-7Vy F 

7* Jl^fcttfcTSWEFy h/t^->*«ttE««lc« 
fejitnT^-SiliJSrTa C ttfpjgg-e&a. 

[0022] tfc, aEa*»uA0Ha+otta©a« 

<hftj£©fllG-&7C , }x-7'Uy h7-<;P^t©3>^ 

'j a—>a >3j«-3£©Ha*ia*.fc«^. aEaaca 

R-*7C>>x-7"Uy F7w;i/^C^f5-r-5frEFy F 

•So 

[0023] mmm%mm\ *eaat/hx 

CAaSfta«±©tt*©ttHrt*fctt£ffiK:a»)iSL 

s»ji*nT^*»'&Ktt. aEa^bAoaa^tc* 
ir»TBi;»ai;» ncw^-rsaacfewsr^Toa 
^atb7-<;^to3>#u i-/3 >«aEaa©- 
^s^x-yuy F7«f ;^c:tc«»a*aoaoa 
LBR«bni;^ita]|cu. *©aaa*«*t>**v»ttE 

x-7"Uy h7-f ^CWJtsraaEHy F/X 

[0 0 2 4] st, *5g^©a©a^tc<tntf. ±e© 
a*»ixaaa»a*aaon?a«tLT. eiT©a*»u 
a««*a*aa*»aa*h*. coa*>i/a»a*a 
■a. ±Ea*»ba«afta*aa©«aR«caA. 

S6C. WEa»fflS©Fy FM^->S£©«fc5&« 

a * - > Teat * a> saft-f a a* - sb 
ea Afc^ts^atTa. 

[0 0 2 5] ttE/t^->flffiffltt. aatWEFyh 

/t^-^ssB-raac. aEFy h/^->©a©ii 
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W^->©fiEII*f?v». WEXSSBtBEa 
*->©& (BIT. *»Kyh/^->*fc*r*) I" 

[0 0 2 6] J:0*#»»ctt. BEfiEBtfT-afc** 
>l;:tH»T, BESHy HA-*->©ME 

frMMeB6&^*->taft?«c2:OTB-ca«. 10 
fc*. $H*©ftfoOK:«Baa*l|ElHU BBBBtfB . 

[0 0 2 7] ME/^->B5£»J&*a«UfcBE**& 

*yt^->c«"r**att, BEa*»LADX»BBK: 
^y^B«<fcbT*»&tf;:i:*n9BT**. 

fcfca&icB^fc-rai'Sc-rntf. s«>a*/^->£ 

Ci^UHBr**. 20 
[0 0 2 8] BEX*BB£Btt#fflU &#ttBB:r 

t fcaa&BE«*&*/^->*»iw* n t *>*Jf£ 

tUT. BEgBBBCttl 
T. OCR (Optica) Character R 

e a d e r : tt^sttt^B*® 0 8fi) fcffi^TX*^ 

*ttf©«f«ffflJl (ttttBKftS) *f?K BEXBB 

B©»ttfcl&Ufca*#««fTiCfc*«JttTfc*. 

[0029] xmwmzMT&w&uuBMattJk. k 

(S»b1*«) £IIHi$l;:«<hA.4:il«>ji 
tbtt^fcm mPHi. B©««) A<J65ItW58 30 

hA , *->©Kg£rrfr&^#f'Jfiil£l::g§T£til$g 

£. ttEa*>UA0X»B«CNy* r i»«ttT*j&a 

[0 0 3 0] 

*fgsin;:a^*aa>LW««*&*-Btt, r#, a*>u 40 

W»ttUBB©ffa&*«©»»fc-3^TB«|K:BlWT 

■r-5 c i t ± 0 a?gi89i£ «bst 

[0 0 3 1] (Hi ©Hi6©^ii) a 1 \t. *hjs©® 

ae**«B*itt*a©&*aa&tfa*i'Bffttiu 

eE©$B££*-f&i?f}0T$>S. 

[0 0 3 2] (B* L««416&*ttB 1 0 ) a*> LtiS 
$8H«&>i*gE@ 1 0 tt, XB^-^tXBcafciitra 
BB«*t>iC*BBB**Bl/. ««#K:BJM*fT3 50 
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mmx-bz. aa> w*«««e>&*Ba 1 o a. sue* 

LfcJ:3e. XSBB^jSSBI It, Ba>LHft»fi£B 

i2t, a*»bxox*B4k^a«i 3t. ma^/vr 

7.1 4tlC«kO«(dcSnT^S. 3t«x-* 1 5tt:5t8 
[0 0 3 3] XSHBUlSgB 1 1 Ttt. XWt-? 1 5 

it, x»B«+©aB«B«ttwt>ffw*nttt»a»T 

*0, BBBBttfiMR©Bttft<B*£n«8ft-?B£. 
ftfc, *««©»BTtt. SV>«Ei::a©f (* 

T&oTfc, H«»:*»W*aJB»IffiT**. . 
[0 0 3 4] BfrLBBB&ttl 2tt, BBBM16« 
j?^;MkUTftB»cBBU&t>©*N5c«P^{b (N 

fc«*fc«0ST*. «*ttfflt©**S©B»B*+ 

»*«au »©*w^Bftt#LT5/>*;n6tdoa 

Tfcfc©-?**. Ba>LHB«. ^n^>©<t^A<$.-5m 

l"JlCtJeoTHB±tcEBSn&t>©T»5. 

[0 0 3 5] a^LAOXBHB^Bl 3 tt, XBH 
Bta*^ bBB£fifc£t>-trTaa^ L A 0 ©XSEB* 

trJrtgEST&O, a*>UAD*»BB*«Ji*»:W«|-r 
•5. Lfc*<tjT. XBBBJBfifcBl 1, a^LBBBdc 
S612, a*LA0X»BBfc«Bl 3tt7*'J>* 

-f a*© * ©--? ©bb t l xmw. £ nr v»t s o . 

[0 0 3 6] glM£B2 0 tt. 7t©X»x-^ 1 5 \ZK 

ltbsbbbi 6t*»aA/Tai«!*ftfc"b©r*o. 

[0 0 3 7] (3^ UBBBtUBB 30) a* bBffift 
fflgB3 0ti. «Bflci:W«*ftTV»5XB*BBtb 
TKOii*, «*a*nTt»4«ffi«B*«5cr*BB 
a^UBBBtt^B3 Ott, BllC^Lfei-p 
IC, AAf/H7 3 1t, a*>U8ttl«3 2tCiOB 

[0 0 3 8] A*f/WX3 1li, X-*+:*-fc£©Aa 

'fHBtUTtrgtSlc^oat;. Sfc. a^LBUBS 
2tt, A*BBC»l/T7-f^aa*rT^, 

tcu, a»asnfcBB«B6Boiar. 

[0 0 3 9] «±©J;3eBBSn%a*»bB«*©& 
*S§1 0 3li;a*» UBBBtilBB 3 0©»f^CtJt>T 
BtWtZ. SI*, Bl-Hl l*BMU«t«t6. a*L 

««a©a*ssi o©BffC3«r»TKBT«. 

[0 0 4 0] (XSBBJg^SBl 1) 1 5 (J 



( 6 ) 



§51 ltt, COXm?-? 1 5£SIC, XftOTKCI 

®B£) tt«*T*0, H^BJg (IttfOOB*) ttX 
[0 0 4 1 ] (a^LH«*j«a 1 2 ) $£1S?8 1 6 tt 

[0 0 4 2] 0 2tt. a^LMSASBl 

n^^-rstn^T^^o *r. «*it«i 6*N7E:«p-t 

fcgftT* Ufy^S 10 1). NttffilT****. 
**B0»BTttRW***K:T3&a&N = 2 £T£. 
ffioT, Xt7^S 1 0 lT£*att*«F*tt2 5c«F* 

t*o, o 1 1 ©try hjijTaigsn^'bofr*. ^ 

OZr-y-fS 10 lTH^-^t-tCDttftF^ftbTfe 

[0 0 4 3] #^T, tff*BOft-»aR;Hl»LTa* 20 
Lf|-^£«D^T£ Ury^S10 2) • a*>Ui*f 
ittFyF (fliBX) oiHMJCkoTffijSoSfit^Fifil 
SJ*o8*S8Lfct>©T»5. a^l/flHtK^T 

[0 0 4 4] S^C, tt^flsSnfc^-^COKyhWH 

y^S 10 3). 

[0 0 4 5] ±IBXx'y7 P S 1 0 2fc*5^T, fr^§§<£ 

T^o H3»4a*bfflr*0-«*»-rKWHT»«. 30 
[0 0 4 6] a^Lfll#©«i*S*-tft*tlSw. S 

2Tft*. £n&0«*#«BK:9«anfc&#0** 

£tt. a*^UB<kO»»ftHttfipLT*5 0, WA«a*> 
Lift* 600dpi (dot per inchj 
ftg^*(4T$)0, H>fSfcOOHyhft) <&B4fc 

T**fcLfcfc&tt, B3®B*UI40ll&X3ti. 

B1»JX»±T1 2/6 0 0 = 0. 0 2 M>?) <hft 40 
*. 

[0 0 4 7] £TF, BtSS^Sw, ShOSSfilO 
(Dfi^O^fiiiUT r«^i-yhj i:^*r^o S3 

(1) tt, Hyhnoil^fltcNI/Tarcta 
n ( 3 ) (arctanlitan 0&W&) S>£fS]K:?E 
T*0. ifc©£»*rSjtta rctan (-1/3)7?* 
-5. KT. iioffi-ftaa y hia-y FAtftrr*. 0 
3 (2) BHy HBOBB**¥W:»LTa r c t a 
n (-3) O^fSl»C«T»0, fcOfc&^fitta r c t 
an (1/3) ttT. COfl^o.-^ j. $ir 50 
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[0048] 0 4tt, 03 (1) 0B*ffl©gft*a r 
c t an (1/3) 0*|6j*^5,fcBfffiBT**. 0 4 

tt (IPl^^^S) t&0.. Fy FtfEMSftT 

[0 0 4 9] St, Fy F#BKE8l*ttT^S««tt 

ttiaa? F*fcD©flftfttt2ifc*. 
ttFy F**fcEWa*lT^6*rtHcaitfca:*fc* f 
a-y hA©SB*¥*lSli:»LTa r c t a n (- 1 
/3) , aay .FBOfctea rctan (1/3) £ft 
£>„ £c43, a r c t a n (a) O^TfS]<h a c r t a n 
(b) ^Wll^it, axb = -lt$4 ( 
[0 0 5 0] **»0«BTf4. a- 7 FATSSSft 
5a^Lffl:y>#;P0*l!lOaT, i-yhBT« 

a*ft*a*i/«*fc5/>#;ntiiDST*. st. 

[0 0 5 1 ] B*Ug*fcliB3 (1) . (2) T*3 

ft*t><&Eiftt;:fc. wash 5 (3) - (5) tssn 

S«fc5&Fy FEWd^ASns. 05 (3) [4, Fy 
FM©EB#*¥Mc»l/Ta r c t an (1/3) O 

^6«Miarctan (-3) 
ETF, ^oi^yhtazyhctW 
* e 0 5 (4) 14. Fym©Ei##?IH:»l/Ta 
rctan (- 1 / 3 ) ©^fiCST* 0 , 
l^liiarc t an (3)T*fc. KT, ::<&(l*fa- 
hfta-y FDtftT*. 0 5 (5) tt. FyFPJfcBE 
IWiMLTarc tan (1) <Djjfi)\Z%T$> 
0. &tf>£ffi:£fttta rctan (-1) & 
fc, 05 (5) tt. Fy HW©BB**TlllC#LTa 
rctan (-1) ©ifrlfijKST* 0, &tf>fiffi;£(S]tt 
arctan (1) T»5i#«utt)T**. 
T. JioMaa? Ffcaay FEtffcT*. 

[0 0 5 2] Z<DiLV\ZLT, 9c\ZttO)£Ttt&frGt> 

*fil>H:t), 5/>*^OiS/>#;n*»|i5ST*aa 

a*^Ufll*3»«i:Oy>#;HC«0aT6ftT^«3^fta 

[0 0 5 3] Sec, 02 fciRLfcXyy^S 1 0 2 
T. B*«*ft4S»*Ttt*{bLfcBfcCtt. 
tf, aay FAIC«F*BO-»#;UO*. aayFBfc 

(C ->>#;P 3 0 MST* £ t fe pJglTfc* 
[0 0 5 4] 03, B5t«l/fca*HH»©-«fc* 
V>Ttt. 1 a-y hOftif ^T§L< LT 

0, a^bBBOA^ttOBft^-tft*. Lfc*^ 
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[0 0 5 5] CKDct^^SSrfflTt*^, #JAtf, a 

[0 0 5 6] 06 (1) ttazyhESffS^yhi 

»£SSTK9iHT**. 0 6 (2) »H 6 (1) 

KA*a«>aA/fc # -«l*»l/. 06 
(3) fiB6 (l) off«ift^i:azyhBSli6 

[0 0 5 7] &^T, flf^S0 1'»*^*8^H« 
5. 

[0 0 5 8] B7U, »jfcLHfc^0->>#;p«*&* 

r 0 1 0 1 j t^5bfy hOTft«86iitr«-&ico^Ttt 

[0059] 07 (1), (2) KSTi-Sl;:, BC^ 

[0 0 6 0] l-ftfrS, a-yWW->0-«tl 
T, 07 (1) <0«k5^»D5iL»6 4 
h/t^->4"K4^©2/>#;ba-y h*<?¥£"rs) \Z 
LfcO, 07 (2) Oi5HI»0iiU»S:2 (looa 

[0 0 6 1 ] 07 (1) , (2) tti:3©-»# 

*«. 07 (3) hOKB/^- 



[0 0 6 2] l^-v^S^UBiftCO+llfBjt^ h<0 

[0 0 6 3] l^-y»oa3M/HftO*3F*fiJKPw 
10 (I, M^fflKP hiOi:*; h/^^-»W**a** 

(x, y) , x=l-Pw, y=l-Ph^ll, U 
(x, y) € la- y h/^->fr?iJj iftTSJItl;: 

PwxPhTW, 

[0 0 6 4] 0 8te, «ffi«f«*a*bli«ic«»iitr 

^S»CPliT*U&«tnHT»5. d^Tttltt (1 ^ 

20 m&z-o^TWtmrz. Hu«***oiiL«*&tj;: 

a»a**MI*««l*t"'5J:5a:«*Tt>. *»&Ar£tf 

tare: ^ t-r*fc»T*«. 
[0065] sr. *fB«ai 6*N7c«F^^sEftr* 

Uf7^S 2 0 1)o 02OXx^7 P S 10 ltH« 

^Sl^fe^*T-?^a- 7 hDu i»T5. 
30 [0 0 6 6] ^-^ff^ft^-g (::t(it* 

(Xf7^S 2 0 2) . **ftO»»Tttx- 

[0 0 6 7] x-^fa-Jla-y h£ita6&tflH!&Dn 

40 [0 0 6 8] 
[ftl] 



Dn 



Fwx(PA-l) 
Cn 





[0 0 6 9] C CT-tJ*£R n (Rn=Cn- (PwX 
(Ph-1) ) ) ttit, 3.->yY-M->ftmz\t 
DnlsKOf-^^y hfeitfr-^ft^OftUR 50 



■ 
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[0 0 7 0] B9'©H91Ttt, a.- y hrt*->f7&HD 
1M X* 9 x 1 1 ( l l ff 9 59) f x-*fc*f g£ 1 2 
(0*TO-1 1 <0^ft-3^tz r b<D& : r-2tt^<0& 

[007 1 ] *^-e, a-^ K/^->fr^JomifTg 

Kft^Bx- UfyyS 2 0 3) . 0 9 
OWTttfiFWS 9 hcox-^TSSLT 1 
S*&^T^*M*R9!LT^*#. a-yh/^-> 

[0 0 7 2] £bll, a-y>/t^->ffWOlB2fTtt 

7S 2 0 4) o 0 9 T^-Tck 5 Cr-^fJ^^M S B 
(most significant b i t ) 
L S B (least significant bi 
t) *6HCff*rtlKa»i2kO. B9 0«Tttr-^flf 

[0 0 7 3] r-*©«»a**tt»4H9<OJ:5fcff* 
lSjJcii«Jc&*J:5K:a«6a^t)A^b, jy^fflfcig 20 

[0074] a±, a^bBMdcffii 2fc*5tt«; a- 

[0 0 7 5] (a*bA0X»H«ftJ*«l 3) S^L 



•JS«1 3 TB, XMftSj£ffl lTflf 



B&£fifc£*rfr£o afrLA0*SB«oaB*toft 

». x»H«ta*^B*o»j6T5ii*fiostaas 30 

* (AND) iCioTtt^-T^o £SB&£ 

a^LBftofssfrtfo (H) T*ntf, a* lad 
^ffBikoBXitao (H) f -tniantti (e) fcfc 



[0 0 7 6] 01 0B, S*>LA0£»B»0>— 
TRWHTfeS. 01 ltt. 01 0<O-gB£&;*:LT7K 
UfcRWHT**. ::T, i-yh/^->liH7 

(1) <D/^->£ffl^T^£. a^LA0£»B« 

tt. ffl^^/wx 1 4ic«kt)ffl**ns. 

[0077] a±. a*Li*«raft&*itHi o« 

l:^^TE«lfc. HI, fttf, 012-02 

^TRSTT*. 

[0 0 7 8] (a*>btftffl«3 2) 012(1 

ffi§5 3 2^Mgcoffltns:^-ratn0T$> ; 5. sr. a* 
1) 0 c<Dm&*At}W&tm?z>. xtjmmt&w. 

HTTtt2 5 6BioyHi«tlTR55 

«. ±Ea*uir«4ift&*8ai 

OTff^Lfca^LAOXSBfttS&oT^Tfea^ 
*«. C£Tte±ea^Lttffi«fci£*g»l OTMt 

fc««tRi;*«flrc»<stLTRwr<s. *fc. a^ 

[0 0 7 9] A*H»0*#3i:(f#:i-y h 

H**>*tHH"* Uf7^S 3 0 2) 0 «AtfA*B 
flM>**S*iW («li) XH (ft 3) T$)^tlT, «# 

wXUhiW-7 F*&*ljSS*lSir*t. A*B 
HtlCiftatftTt^azy (N = P 

wxph) ttaT©J:3fcttffa*i*. 
[0 0 8 0] 
[»2] 



,Ph = 



H 



Shxllh 



[0081] tfu a*u*«*»&*«jti ota 

[0 0 8 2] *^T, Xf'^S 3 0 2TttSlfca- ' 
y h/^->**t>£fcA*HfcK»UT:iay 
->C2E9}9{£li£i§:£T£ Uf-;^S 3 0 3) . 0 
1 3ttA*B« (013 (1) ) t, a- 7 h/S*-> 
OKW9ffl«£R£bfc«<0AaB« (0 1 3 (2) ) 

[0 0 8 3] *^T. a-y h/^->OM0 rtic 
>/>#;pa.-7 hafcHJSfrK a-* Wt 
6«5cr* Ut7^S 3 0 4) . OTI:, 50 



«mb*rwi-*. 

[0 0 8 4] H14lt A*B«+»C*»*. 0 3 
(1) HSUfca-y hAfc»*T**«©-«*«b 
fcR9)HTfc*. H3TliOTa-7Hi-IMT* 
£CTtt*«BftT&*. -«Bft£B*'JUfctt 

Lfc^TB 1 4 t«<0gS#fli¥fTfc#fi 
rt^SIL&BrffiBteH 1 SO£v\ZUZ>. 04#iE^fcT 
**©IC#U HI 5ttttS*>tt*£ttS. 
[0 0 8 5] *fc. *B»Ctt«OJP*OBHftttt*fl: 

BWX»«>Wl. tB*x/HA^BttA*x/WA 
O^SSttfefOKHtJ:?). AaH«MMCtt*<<&« 



r 
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[0 0 8 7] aTl:**-A7-f^G (x, y) , x 
= 0-gw-l, y = 0- gh-l^t e gw, g h 

[0 0 8 8] 
[*3] 



G{x, y) « exp 



f (x-x0) 2 (y-yO) 2 
— jf. + * 



x exp[- 2m{i(x - xO) + v{y - yO)}] 



i : 



x - O-gw - 1, y - O—sA - 1, xO - gw 1 2, yO - / 2 
tan " l (u / v) : ScCD^FfJ, 4u 



2 +v 2 

[0 0 8 9] Ai^ttfflKtta*bii«fcaj6aA/«-» 

HBC»J6TS^*-^7-<;l/^S:7>r^A, 7 

[0 0 9 0] A*H«+Ott*©ttltT©7>f;U^W* 
ttH7^Hti*ffl©3>#Ua-i/3 >tCcfcOH*S 

T£o if#-;i/7^;^o«^tt*»7^;^t*»7 
(**7-f;^»*»7^;^t*jftft»ttffi3&« 

?ntz7<oi?) *sfiFat5&i6, ^ne,c7)2^¥^{i 

[0 0 9 1] 
[R4] 



20 



30 




[0 0 9 2] H16li. 7T7^S 3 0 3l:J;oTK9 
Wcarvb/^-^U (x, y) *K:*8&&3:ftT 

[0 0 9 3] a-7hW->U (x, y) ICfcfTftv' 

(1) 7*;l^AtD&tt£&»Lfc#6. a-^h/t^ 
->U (x, y) tOt^TOfill^^TF (A) * 
ltlfUfce*0«*ffl€:a.r.^ h/t*->U (x, y) 

\zn*r*7 4)),9A<Dmi3atL t :mfu (a, 

x, y) trs. 



40 



50 



(2) l-yWW->U (x, y) \Zft?Z7 4)V2 
B(7)ffiM^ (1) fcH*KfU*U :n^Fu (B, 
x, y) iT*. 

(3) Fu (A, x, y) tFu (B, x, y) £jt« 
L, Fu (A, x, y) ^Fu (B, x, y) T&ntf 
a-7 h/^->U (x, y) KSfci&tttTUSS^ 

Ula-y f AtftStflftl, Fu (A. 
x, y) <Fu (B, x, y) T*ftttaryh;^- 

>u (x, y) i:i6aint^5'»*;nzy m 

[0 0 9 4] (1), (2) fc*V>T. 7<OU**&m 

(3) TFu (A, x, y) (hFu (B, x, y) <Dg 

[0 0 9 5] £fc (1) I'fc^T, 7^;i^£-f£Lk 
#6n>#Ua— >3>*H-*T<sa8T. F (A) O 

KU (x, y) C«a6atnT^*5/>**a-!y Hi 
1^7 h AT**i4HI£LTfflg& + itLTfc&^ 
(2) lC*^TfeBfi»C, F (B) 
*5t*fcHffl€rj®Afc*l^l^ fc£SK:U (x. y) C 

[0 0 9 6] £*±, «#ttffl Uf^S 3 0 4) Off 
Mlt^TRWLfc. Wtf. HI 2©flEftHCR0. t» 
RO^ry^S 3 0 5 fc^TRWT*. XxtyyS3 

[0 0 9 7] 017 tt«««7C©-«« ST KKBT* 

m«*7c©^xy7 r ttaToaoTft5. 
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£&fflTS (SI 7 0) , 

(2) v>#;P£S*SLTx-*ft^£&5t;T£ (01 
7©) « 

r (■ 1 7 ao . 

[0098] ttx-^^^O^TC^ffiO 
[0 0 9 9] £T, a-y h/t*->frW©JBHT*>S 

[0 10 0] &^T, a--/ h/^->fT5U<OlMX£ 
S 4 0 1 tSftr-?Jff©ffffiSfetl:, 

T-5 (XT7^S 4 0 2). 

[0 10 1] ^T, a- y h^^->fTM0 2ft @& 
W^XT7^S 2 0 3 ii£(?)SST'f-^^-7 
h£&9fcBT (Xf7^S 4 0 3) e SI 9 ©MTttU 

(1. 2) (2fflJ>J) ^eHH12i0/^->a- 
yhZt\Z#mTZ (U (1. 2) -U (3, 3) . U 

(4, 3) -U (6. 4) , • • • ) . Dn = 7, Rn 

tt7Em0ffl*n. *]£<>:LT6{i (r- 
?&$3.-yb<D±QL6m\zft)£TZ) flaxy h/t* 
-> (U (4, 1 1) -U (9, 1 1) ) ifiVL0Bit<tl 

[0 10 2] &^T, 7f7^S4 0 3T'ffiQHilfcT 
-^Jf^a-yM^tTt^ MM*«* Strict 

S 4 0 4) . »T. Yiy h«t<SSS» Jw^^TKWT 

[0 10 3] S2 o^^:a-7 h/t^->ff^J0 2 



20 



30 



18 



Du (1, 1) -Du (12, 1) tU H*Du 
(1, 2) -Du (12, 2) , • • * , £SET5o 
*fc, IM^ttDu (1, 8) -Du (6, 8) it 

[0 10 4] WfttttWBT-^fttOlKyhB 
H Du (1, 1 ) , D u ( 1 , 2 ) , • • • , D u 



(1, 8) (DS*&mt6&ifilTto*l5tfi£WG\Z\t 
1£W£U 0 T»-5*#*^iftl:tt 0 iUtt*. 
m*fcx-*«F*®2 lfy MiiDu (2, 1) , Du 

(2, 2) , • • Du (2, 8) 0«^*a«*^ 

liDu (12, 1) , Du (12, 2), • • Du 
(12, 7) (Du (12, 8) B#SlSW:«)Du 
(12, 7) Stt&S) OfflWfcHJIMMlJ:**** 

[0 10 5] h«(t«*JWi, ■16©M*IH7 
w:;U^©ffi*tt«:llD*T5^i:lC±oT'bfT5CifcT 
cnti, 0!l;UiBI3 (1) <D3--y hAlCOCOv 
>#;P**ftl0STen. S3 (2) WZyhBClO 
S/>#JU3»«tdOST6nT^4'b©ib > Du (m, 
n) fc#T*7^;^AfcJ:*ai*«[a)«*«*D f 

(A, m, n) , Du (m. n) l:»t5 7-fMBl: 
±*ffl*tt<Oft*«S:D f (B, m, n) fcT*i. x 

[0 10 6] 
Mt5] 



Y Df(A,M,n) * V Df(B,M,n) 



rt-1 



[0107] o»*tti &*ufcu -tna*K0*£«o 

tfliTf*. fcfc'U N<Rn^ODf«in 40 
= 1-Rn+1 *Tifc*. 

[0 10 8] CCT»4x-^ff**IIDSb«»atr« 

[0109] &±.mm\z«t9iLiz*o\z t *&mv>&m 

(1-1) KOE?«<0it^«c«k0a»ji*fll«** 



(1-2) y>#MHDSTT^H7h/^-> 

(1-3) -»#J^ao STT^S H h;^ - >t 
(1-4) 1Ml**foT/t*->MM^Fy hO»* 



( 11 

19 

^©T) . aR*Rfc**©Wl&£***ofcR*T 

d-6) mcm®zmo&Lm£>&*. #umz\m 
[oiio] on 2 (D&momm) ±e* i 

HSRLfcR^. 0, lOfcfy hMTx-^tfRRSft 

5o &y>» ($/>#;k>, Jctt-tn* 

*->E9J<Bfi«ft) H7hMj^->© 20 

EWtt, «B±fcRDRL«»&*tt*cifc&*. 
[oni] a*b««tt*»BB©»*ti/T»*a 

tt±»^X»BB©X*««tatt-3T^S»Br*^6 

Rl0*R©»BTRBLT^*J:5fc. «#*UHfK 
*V>T. RF-JJBOfttJy h*0T»4*lTft**Ofl 

*-G>tfyM4. B2 1 fc«bfc«k5K:, 
«R**TRK:ft*. tf#BKRDinEtt*fcfl!^fcfcb 
Tt>. «*^?IIBtttry h#RDffljER**R*fcR£ 
£*41#«££7t;T£&^. 

[0 112] H2 2lt **»0»Rfc***a*»U* 

B««>ii**«ar;a3&vnt«*ui6R©Rri6twrR 

«BT*5. ±EBl0RR®BR&®RRj£U2. R* 

L«R««>a*RR4 oic, «»a*/t^->*iRR4 
2 3WRiD*n&ctT*a. «»a*^*->*H6»4 40 

[0 113] ^0te<&Rfi£g*£-3^T»4. ±E»lfl> 
CO RR t B R T * 5 fc #fi*glft £ « RT 5 C 1 1 
U *RSO»RO»fl?»C^^T. ±ERlOR«OR 
R^OiilD«Pfl*+OHRWr-6. 

[0 114] 02 3(4. I6ii*/^->Mg»4 2, 
*5ctlXRA^B*«fi!&«l 2<&ffig<0Sn£3RLT^ 
5. «RTH£ftfcR« Ut'^S 501-S50 

5) *iR*ii*/t*->«£«4 2i:«an«5»t* so 
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[0 115] «»&*/^->fl£»4 2 0$Egte, $> 
6*^i;6NpRR<OR^a«>ji*/^->S:ffl*L,T*5 

*. RBKR^oERtfT^Mi;:, fit-th-en©** 
2w^/^->^seoTa*ji^«-&»w ( x*tR&s 

*>*WRU X^tS&SR^^B^T^TOtfy 

[0 116] «P#fi*L. XR+KRaMiOJlfctfT* 

*R*N£bfci*. tt^BOfcKy h 

BR (X*tRtt61*^«a6aOCi:*«T**HR) © 

BOT^TObTy h#VBToX*fcR&S&^RRK: 
EST* z tifi-C£2>mtb&W*- >ifiaLb&wtj? 
->\ZU&. RRl/fciSK. ffftRA&^MslRKlflD 

R^RHiRKR^RtBRO. fflSdftaffiBOfSn. IEB 

RfcttSWRtttfRK R0#**V»R^fc>4. 

s-a-c. «^R*Ro^Rfetry hmmkihst 

KybO**l»a*BRO#R (SfcttRRRR) # 

[0 117] Xf7^S 5 0 lT»4R3M/fcbTWM* 
fcJ»A-r*r-^*R0IT]E«F#tt£6ffl^TflF^fi 

(CCDlf^fittl*#{kSnTViTt)J:^) (CRR-T*. 
WAtf 2^ft^K&Rbfc«£. 0, lOKyhWTx 
-^jWRRSti*. (v>#;l/0, 2/>#;i/ 

1) fctt*nfc»ST*Hy h/^->aWtf;"r*. 

[0 118] Xt7^S 5 0 2-S 5 0 4T«NpR» 

»at>5fr-6«F#B©ftlfy h^X^R«tRtt<&« 
*KyK|l:*!»ht* Ur^S5 0 
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